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Introduction 
In Dutch slaughterhouses pigs are classified according to their meat percentage 
(ranging from 54% to 65%), type (3 classes: AA, A and B/C) and weight 
(from 60 kg to 122 kg) (Walstra [1]). Based on these criteria, farmers get a 
premium on or a deduction from the base price. The level of the premium or 
deduction for each of the criteria is determined by the Product Boards for 
Meat, Meat Products and Poultry, and updated from time to time (PVE [2]). 
Slaughterhouses cut the carcasses, and realize a selling price depending on, 
among other things, the type of cutting (the so-called first, second or third 
cut), the quantity of each specific part (ham, shoulder, neck, etc.), the 
SEUROP-classification, and the actual market demand. 
It is of great importance to both farmers and slaughterhouses - being 
major participants in the pork production-marketing chain - that there is a fair 
relationship between the recommended purchase price for the farmers on the 
one hand and the selling price of the carcass slaughterhouses are able to realize 
on the other. Therefore, a research project was carried out to gain insight into 
this relationship and to find solutions for possible discrepancies (Van Brakel 
[3]). The research included the actual slaughtering and marketing of a random 
sample of pigs to gather empirical data for the analysis, and the development 
of a computer spreadsheet model (called Pig-Pay) to simulate and analyze a 
range of slaughtering pigs and payment schemes. 
In the paper the outline and major outcome of both the empirical research 
and the simulation model will be presented and discussed. 
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Empirical research 
Material and method 
In the empirical part of the research a random sample of 326 pigs were slaugh­
tered in three different slaughterhouses and cut into pieces. The sample was 
stratified according to the frequency of the various classification characteristics 
in the Dutch pig population. Each specific type of meat from these pigs was 
weighed and "sold" at its respective market price and summed, thus obtaining 
the total economic value of the carcass. Moreover, the purchase price for these 
pigs paid to the farmers was determined, taking into account the classification 
characteristics and their recommended economic weights. 
Regression analysis was then carried out to determine the relationship 
between on the one hand the purchase price paid to the farmers, the selling 
price of the carcass, and the difference between these two (i.e. their margins) 
respectively, and the classification characteristics of the slaughtering pigs on 
the other. The following type of regression model was used (Engel [4]): 
Y = intercept + bjXj + + bnXn 
in which: 
Y = selling price, purchase price, and their margin respectively 
Xj = various classification characteristics 
The selling price for the various types of meat was based on the average 
of the weekly prices in 1992 and 1993. The purchase price was based on the 
recommended scheme for the economic weights of classification characteristics 
at the time of the research (see Appendix 1). Other selling prices and earlier 
recommended payment schemes were used to test the robustness of the model. 
Outcome 
The outcome of the basic analysis is summarized in Table 1. As shown in 
Table 1, the basic classification criteria as used in the payment scheme in the 
Netherlands are significant factors in explaining both the purchase price (as 
could be expected) and the selling price. The latter shows that these character­
istics do have a relationship with the actual market value of the carcass, as 
should be the case. However, the respective values of the classification criteria 
in the two prices are not in balance, as is shown by the fact that their weights 
with respect to the difference between selling and purchase price (i.e. the 
margin) are all statistically significant. Pigs of types AA and A, for instance, 
could be sold by the slaughterhouses at a significantly higher price than 
stipulated by the recommended payment scheme. The same held for the weight 
of the fattened pigs, but much less explicitly. With meat percentage it was the 
other way around. Slaughterhouses paid too much for the percentage of meat 
and hence the recommended economic weights in the purchase price (as 
indicated in Appendix 1) turned out to be too high according to what it 
contributes to the selling price. 
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Table 1. Regression coefficients for the classification criteria of slaughtering 
pigs with respect to the selling price, the purchase price and their 
differences respectively (coefficients in Dutch guilders). 
Selling price Purchase price Margin 
Intercept -98.17 -238.62 139.68 
Type AA 28.18 18.79 9.79 
Type A 17.29 12.33 5.34 
Meat% 1.70 4.06 -2.34 
Weight (kg) 3.29 3.11 0.28 
R2 of the models 0.96 0.94 0.67 
Note: all coefficients are statistically significant at p < 0.05 
A similar regression analysis was conducted in which the carcasses of 
slaughtering pigs were grouped according to the so-called SEUROP trade 
classes (as used within the European Union), in which S includes carcasses 
with 60% meat and more, E those with 55-60% of meat, U 50-55%, R 45-
50%, O 40-45% and P less than 40% (PVV [5]). Results are summarized in 
Table 2. It is shown that slaughterhouses had to pay too much for pigs of the 
various SEUROP classes. The discrepancy was the highest for the classes S 
and E (ie, the classes with the higher meat percentages). 
Similar results as presented in Tables 1 and 2 were found for other 
market prices (eg, average of 1993 only) and earlier recommended payment 
schemes (Van Brakel [3]). Therefore, it could be concluded that a well-
balanced relationship between the purchase price based on recommended 
economic weights for the various classification characteristics of slaughtering 
pigs on the one hand and the selling price of the carcasses on the other is 
lacking. 
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Table 2. Regression coefficients for the classification criteria of slaughtering 
pigs with respect to the selling price, purchase price and their 
differences respectively (coefficients in Dutch guilders). Carcasses 
were grouped according to the so-called SEUROP trade classes (see 
text). 
Selling price Purchase price Margin 
Intercept -16.06 -79.57 64.51 
Type AA 28.42 19.88 8.59 
Type A 17.77 13.47 4.35 
S 24.12 85.02 -60.58 
E 14.75 78.36 -63.43 
U 6.91 58.99 -52.01 
R 0.34 30.73 -30.11 
Weight (kg) 3.39 3.05 0.33 
R2 of the models 0.96 0.91 0.70 
All coefficients are statistically significant at p < 0.05, except R in selling 
price 
Simulation model 
Outline 
Results from the regression analysis in the empirical study were used as input 
in a computer spreadsheet model (called Pig-Pay). The model makes it possible 
to enter actual or expected market prices for the various types of meat (ie, 18 
in total, such as hams, shoulders, neck, ribs, forelegs) as well as different re­
commended payment schemes for the various classification characteristics, so 
that the relationship between purchase and selling price can easily be calculated 
and evaluated for various types of pigs and market conditions. The model in­
cludes default values for all price components, which can easily be modified. -
Quantity per type of meat for each of the carcasses was estimated from regres­
sion models obtained from the empirical part of the research. These formulas 
need to be adjusted (ie, re-estimated) in case the type of pig has changed over 
time. Such a change has to be realized through adjustments in the breeding 
programme, and hence takes a long time. It is therefore expected that the 
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formulas to estimate the composition of the carcasses will be valid for a time 
span of at least 5 years. 
Outcome 
The model was used to develop more appropriate economic weights for the 
various classification characteristics in order to get a better balanced relation­
ship between the purchase and selling price for slaughtering pigs. From the 
empirical research (Table 1) it became clear that the economic weights for type 
should be increased and for meat percentage decreased, whereas the values for 
weight were about right. An infinite number of combinations are possible to 
adjust the economic weights of the various classification characteristics, 
making it impossible to define an algorithm that calculates the optimal weights 
directly. Hence, adjustments (ie, improvements) can only be obtained by trial-
and-error. The spreadsheet model is especially helpful for such a process, as 
re-calculation of the results takes only a little time. An improved payment 
scheme obtained in this way is presented in Appendix 2. The economic weights 
for type were increased from Dfl 0.10 to Dfl 0.15 per kg, and those for meat 
percentage were all decreased considerably. With respect to weight, the class 
with no deductions was narrowed from 76-99 kg to 80-95 kg and hence a 
broader range of weights was affected by a deduction. Other deductions for 
weight remained the same. The values regarding weight were taken from a 
previous payment scheme (ie, of May 1993). Results are summarized in Table 
3. 
Table 3. Regression coefficients for the modified payment scheme, presented 
in Appendix 2 (coefficients in Dutch guilders). 
Selling price Purchase price Margin 
Intercept -98.17 -110.22 12.28*» 
Type AA 28.18 26.76 1.40*' 
Type A 17.29 15.22 2.06*> 
Meat% 1.70 1.56 0.14*) 
Weight (kg) 3.29 3.16 0.24 
R2 of the models 0.96 0.96 0.58 
*> Statistically NOT significant at p < 0.05 
As shown in Table 3, the modified payment scheme presented in Appen­
dix 2 has considerably improved the balance between selling and purchase 
price. The classification characteristics are now no longer statistically signifi­
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cant with respect to the margin, except for weight (which only causes minor 
differences). 
Final remarks 
The economic simulation model (Pig-Pay) turns out to be a very flexible tool 
in determining a well-balanced relationship between the classification system of 
pigs and the market value of their carcasses. With the model it is possible to 
determine relevant and appropriate economic weights for the various classifi­
cation characteristics, and hence to establish a more realistic recommended 
price scheme to be determined by the Product Boards for Meat, Meat Products 
and Poultry. Moreover, it is possible for single slaughterhouses to fine-tune 
this price recommendation according to their specific market conditions. The 
model has been made available to all slaughterhouses and related organizations 
in the Dutch pork industry and for that reason has been made very user-
friendly. The input is conveniently arranged and all tables with output can 
easily be transferred into graphs, if desired. The methodology used in the 
modelling approach is general, and can also be applied to other countries and 
conditions. 
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Appendix 1. Recommended scheme for economic weights (October 1993). 
Basis: fattened pig of type A, with 54% of meat and weight at slaughter 
between 76 and 100 kg (average purchase price for such a pig in 
1992/1993 was about Dfl 3.05 per kg) 
Economic weights for deviations: 
Type: AA: +Dfl 0.10 per kg 
A: basis 
B/C: - Dfl 0.10 per kg 
Meat: <54% -Dfl 0.06 per percentage 
54% basis 
>54% depending on weight at slaughter: 
<76 kg 76-100 kg >100 kg 
55% +Dfl 0.05/kg +Dfl 0.05/kg +Dfl 0.05/kg 
56% +Dfl 0.05/kg +Dfl 0.10/kg +Dfl0.10/kg 
57% +Dfl 0.05/kg +Dfl 0.15/kg +Dfl 0.10/kg 
58% +Dfl 0.05/kg +Dfl 0.20/kg +Dfl 0.10/kg 
59% +Dfl 0.05/kg +Dfl 0.25/kg +Dfl 0.10/kg 
60% +Dfl 0.05/kg +Dfl 0.25/kg +Dfl 0.10/kg 
61% +Dfl 0.05/kg +Dfl 0.25/kg +Dfl 0.10/kg 
62% +Dfl 0.05/kg +Dfl 0.25/kg +Dfl 0.10/kg 
63% +Dfl 0.05/kg +Dfl 0.25/kg +Dfl 0.10/kg 
64% +Dfl 0.05/kg +Dfl 0.25/kg +Dfl 0.10/kg 
65% +Dfl 0.05/kg +Dfl 0.25/kg +Dfl 0.10/kg 
Weight: 
<60 kg -Dfl 0.70/kg 71 kg -Dfl 0.22/kg 
60 kg -Dfl 0.65/kg 72 kg -Dfl 0.16/kg 
61 kg -Dfl 0.61/kg 73 kg -Dfl 0.12/kg 
62 kg -Dfl 0.57/kg 74 kg -Dfl 0.08/kg 
63 kg -Dfl 0.53/kg 75 kg -Dfl 0.05/kg 
64 kg -Dfl 0.49/kg 76-99 kg basis 
65 kg -Dfl 0.45/kg 100 kg -Dfl 0.06/kg 
66 kg -Dfl 0.41/kg 101 kg -Dfl 0.12/kg 
67 kg -Dfl 0.37/kg 102 kg -Dfl 0.15/kg 
68 kg -Dfl 0.33/kg 103-112 kg -Dfl 0.20/kg 
69 kg -Dfl 0.29/kg 113-122 kg -Dfl 0.30/kg 
70 kg -Dfl 0.25/kg > 122 kg -Dfl 0.40/kg 
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Appendix 2. Adjusted payment scheme (adjustments in italic) 
Basis: fattened pig of type A, with 54% of meat and weight at slaughter 
between 76 and 100 kg. 
Economic weights for deviations: 
Type: AA: +Dfl 0.15 per kg 
A: basis 
B/C: - Dfl 0.15 per kg 
Meat: <54% -Dfl 0.02 per percentage 
54% basis 
>54% depending on weight at slaughter: 
<76 kg 76-100 kg > 100 kg 
55% +Dfl 0.02/kg +Dfl 0.02/kg +Dfl 0.02/kg 
56% +Dfl 0.02/kg +Dfl 0.04/kg +Dfl 0.04/kg 
57% +Dfl 0.02/kg +Dfl 0.06/kg +Dfl 0.04/kg 
58% +Dfl 0.02/kg +Dfl 0.08/kg +Dfl 0.04/kg 
59% +Dfl 0.02/kg +Dfl 0.10/kg +Dfl 0.04/kg 
60% +DJI 0.02/kg +Dfl 0.12/kg +Dfl 0.04/kg 
61% +Dfl 0.02/kg +Dfl 0.12/kg +Dfl 0.04/kg 
62% +Dfl 0.02/kg +Dfl 0.12/kg +Dfl 0.04/kg 
63% +Dfl 0.02/kg +Dfl 0.12/kg +Dfl 0.04/kg 
64% +Dfl 0.02/kg +Dfl 0.12/kg +Dfl 0.04/kg 
65% +Dfl 0.02/kg +Dfl 0.12/kg +Dfl 0.04/kg 
Weight: <60 kg -Dfl 0.70/kg 75 kg -Dfl0.10/kg 
60 kg -Dfl 0.65/kg 76 kg -Dfl 0.08/kg 
61kg -Dfl 0.61/kg 77kg -Dfl 0.06/kg 
62 kg -Dfl 0.57/kg 78 kg -Dfl 0.04/kg 
63 kg -Dfl 0.53/kg 79 kg -Dfl 0.02/kg 
64 kg -Dfl 0.49/kg 80-95 kg basis 
65 kg -Dfl 0.45/kg 96 kg -Dfl 0.02/kg 
66 kg -Dfl 0.41/kg 97kg -Dfl 0.04/kg 
67 kg -Dfl 0.37/kg 98 kg -Dfl 0.06/kg 
68 kg -Dfl 0.33/kg 99 kg -Dfl 0.08/kg 
69 kg -Dfl 0.29/kg 100 kg -DflO.lO/kg 
70 kg -Dfl 0.25/kg 101 kg -Dfl 0.12/kg 
71kg -Dfl 0.22/kg 102 kg -Dfl0.14/kg 
72 kg -Dfl 0.19/kg 103-112 kg -Dfl 0.20/kg 
73 kg -Dfl 0.16/kg 113-122 kg -Dfl 0.30/kg 
74 kg -Dfl 0.13/kg > 122 kg -Dfl 0.40/kg 
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